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1. ‘The YungTing Ho, vhick 18 the largest river in North Ohina north of the
Yellow River, has been tha cause of grest catastropht for centuries.
Tt has a maximum discharge of over five thousund cubic metres per second
in the flood periocd, which far exceeds its carrying capasity.  Dyke
breackes occur quite frequently along the middle and the lower reaches

¢ of the river, inundating thousands of square kilometres of fertile
© farm land on ths Hopei plain. The Yung Ting Fo alec carries an enormous

amount of silt in flood, vwhich is drained and deposited in the Hai Ho.
The navigability of the Hali Ho thus deteriorates and +the prosperity of
the port of Tientsin 1s greatly threatened.

2. Inp orxder to solve the two-£0ld prodblem of regulating the flcod flow to
relieve the suffering of the farmers of the Yung Ting Ho valley and of
disposing of the silt to ameliorate tk~ silting of the Hai Ho, the North
China River Comxission (predecessor of North China Comnservancy Bursau)
formulated a radical improvement scheme for the Ung Ting Ho. One of
the principal flocd control works of the scheme is the construction of
the Muen Ting detention reservulr, the function of which is to smooth
out the flood peaks so as to lessen the menace of inundation and
incidentally to reduce the erosicn of the river bed as well as the loose
eliffs.

3. The Yung Ting Ho has three main trioutaries, the Sang Kan Ho and the
Yang Ho unite at Chu Kuan Tun to form the Yung Ting Ho, flowing south-
eagt to Sze Chia Te=l where the Wel Shul Ho Jjoins it. About three
kilometres below the confluence, the river enters a rocky gorge near
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the village of Kuen Ting. It is proposed to comstruct a detention
reservolr in the combined flood valley of the Yung Ting Ho and Wel
Shui Ho .bjy-building a masonry dam across the upper end of the Kuen
Ting gorge. The proposed detention reservoir has the ahn.pe of a
funnel. ' It commends-a - -very wide valley until Kuan Ting "3 reached,
vwhich resembles the throat of the funnel. At elevation #69 m. T. D.,
i1t 1s nine kilometres long north ard south and 3.6 kilometres wide .
east and west near Yang Ta Jen Chuan, but only 106 metres wide at the
damp site. It has a storage capacity of 330 million cubic metres up
to the crest of the spillway (elevation 466 m. T. D.), which will
reduce the'flood reak of 5,700 (as that of 1924) to 1,200 cubic
metres per second. The areas and storage capacities of the Kuan Ting
detention reservoir for different elevations are listed below:

Elevation Area Storage Capaclty
(m.T.D.) (8q.km.) (106 m3)
450 1.8 2
hs2 3.1 6
L5k 6.5 16
456 13.1 37
oot .“53 W o oy 2240 e .66
R 72" IR . 27.2 115
k62 32.7 172
S -1 ©o.37.8 : 2k . -«
St Lle6- .o . ha.2 : 325, .
. - 468 . : T k6.0 oo W7, ek
S 1Y 3 R A 20 TP 171> SO SR

4. The rock &t the &am site 18 blue limestone of excellent quality. The
feams dip upatream, making en angle of approximately 25 degrues with the
.- « horigontal. Thore 2s nd indlcation: of Any. faultisg near the: dam Atte, -
. The oliffs on both sides oF .the goyge. are nearly- perpendiculer for 20
1 ta 30 metres above ‘the. rivexr.bed.and 'then start te xacede. The avarsge
widih of the 3oz'5e 18 70 t0-90 metres wide at.-the bottom. Both the
top agraphical . and 'the geologidal donditlona are; therefore, very fevorable
for a.dad elte. -Fvom. the xesnlt of the borings, drilled in-1935-6, i‘b 13
found t:2t rook .stratim resches' & -depth of 23.17 metras benae.th tbe
mxer bea a.t ’cha o.upoet pm of: 't:ho nney floor,: - . et

Se 'L‘he mm rntua'ba od.' the K\wn T:Lng dn'bention renervoir compriﬂe a
gravity apillway dam acroas the gorge and & side tunnel through the
. right clilff serving as the.outlet.of the. reeervolr, and also as & strsen
. ddversion tunnel during the tlme of construction. ‘At ordinary. nooae,
tlie outlet.tunnel alcne will be.quite effective to iron out. the £loed..
pealk end .-to disclarge safaly.bslow the dam.. The spillway will be. :
ocperative only Gurdug ‘the meaximum:fleod.  The Kuan Ting detenticn aeser-
voir will undoulitedly be:subjest to.soms siliing, as the Yung Tidg He.
oarrie:. an enormeus percentege . of 811t in . 4dda .ol flodd.. ‘From caroful
computations, takiag into account -all. the avallable data noncerning the
Yung Ting.Ho sdlt, 1t 48 found:that.the Kuan m:!.ng dstention resezwolr: v
will .be effective for about three hundred yeares Assunizg a consexrvative
value of 3C per cent of ailting of the resez'vo* r, 1ts £lood control eri’eet
. is indicatd’d as .follovwss- -
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Depth of
 Maximum - 'l‘otal . Water . . Water - Maximum ... .
inflow" | in - Level ' Behind Dam - outflow Stoge.ge
- (m3/sec.)- (10 m>) (m.T.D. ) . {metevs). . (m3/sec.).(10°m3)
s,ooo W . 6710 )+69',o o 29.5 2;320-.. .-31b.7 .
(estimated Max) . . N . . C s : e e s
T 5,700 : ., . L88 ¥h,2 . . 29.7 . 1;200 . 1767
. (192’4- flood) . L . R P R e
- - 4,000 : 461.3 21.8. : :1,110: 107.2 .
3,000 L S hsg,2 . 19.7 . 0 1,050 .- 66.6
T 223,000 . 1}56 9. PR i/ 0% 'SR 970. - 34%.5
s 1 200: - 25 sk, 4 13.5 .- - . 870 10.6 :
n(1929 floed). . . . oL .. P

6. The crmss-sechion of Kuan Ting.dam is designed according to Creager's
aethod. The elevation of the crest is assumed at 466.0 m.T.D. After
‘the cfossrsection of dam 1s determined, the top height of two metres
1s changed into & movable drum gate. The design data are listed below:

v

.. m.T.D.
(1) Moxdmum £1ood 1evel . « o« 4 -« & « + o + « o « o = . o b69.0
(2) Elevation of the dam CXEST + o o +» + « » + « « +.. o L66.0
(3) Elevation of the river D@ . « o + « + o« « « + « o« « %39.0
(%) Elevation of the deepest.rock bed . + . v « « +. o « « 419.0
(5) BElevation of the upstrean silt deposit (assumed). . . 452.5
26) Klevation of the dcwpatream silt deposit . . . . . . 439.0
7) Unlt weight of MBBONTY. & ¢ « & o s « o & « o & 2’20k/m3

: . (11., lb/ft3)
(8) Utdt welght of water <.¢ v ¢ ¢ o v ¢ 4+ o « . .-1,000 k
/62.7 1b7ft3)
"+ (%) Maximgm. allowable gertical stxess af the founcmion.. N o
- . f{a) Upatresm . e ew ..9.76 kg/om® (20,000 Lb/r%8) . e
. . ib).Downatream . ... i . T.82 kg/em® (16,000 1u/#2) . . ‘. .
. (L0} Mmumwn allovable mclined. atneag.of the, foyndadion . o .. .
! : ... 1h.63 ¥g/am® {30,000 1b/ft2)
: H@RR ey au‘oaoqted ta uplim force of the foaundation and . .
norizontal plane Of GAM 4 a.s. & o 5. v sca o 8 o & 8. 50% ool
(12) Coemc:.ent of mcuen e a4 L ea s La.e & ..060 0, 1L

T. In qqmput:ing, the atreea of thﬁ d.nm eec;tion it 15 e.ssumed that the uplii‘t
foree and the pressure of silt do not act at the seme time. The greater
influence between:the.two. 18 considered as effective.. After the dam
sectlon 18 fixed, . sections. of the Madden dam constructed by the Buxeau
Qf Paname Carel, USA and of.the Noxrmis dam.congtrugied: by the Tennessee.
valley Autherity, USA are selected for -a comparative study in order.tg
insure gecurity. Those two. dams were designed.and tested.carefully hefore
ceonstruction. and are.in excellent operation. .Superimposed gectians
aceording t© the high flaod ldvels _af the three:dams are plottéd:ead::...:
compared, .It. is,-;mbagrved.that .'the...aecm.cn ‘of theg- K\mn 'mng dam 48 Yery
&\li'tﬁblE.. - T L . [ ... RN

8. The movable gate gver. the .crest is a .ateel drunt gate, . It 48 .ddivided into
six bays wvith each.bay 13.5 metres in width. Its type Ls according toé. ..
the, standaxrds . of the US Buresu of Reclamation.. Thd pool urider the. gate
leads to. the upstream and the downstream ends by an inlet culvert and an
outlet culvert respectively. In lifting the drum gate, the inlet culvert
is opened and the outlet culvert closed. Water fiows into the pool and
the gate is lifted by the buoyant lorce. 1In lowering the gate, the ilnlet
culvert is closed by its own welght. The time for lifting or lowering
takes only a few minutes.
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9. A reinforced concrete: bridge; ia constructed over the dam crest. It is
also divided into, six bays. Each bay has & span 13.5 metres and %he
width of, each pier i8"1,8 metres. The bottom of the bridge 15 one
uetre h.igher than the highest flood “ével. ~ Machinery for’ Operating
the inlet culvert 1s.to be plaged on the upstream platform of: the bridge
and tt'.ha"‘ for the outlet on the downstream ends of plers. The design
load for tlz;e slabs and the girders of the concrete bridge 18 438 kg/m?
(100 1y, /o%

10. The enerw-dissipa‘tion stmct\u‘e below the dam consi sts of the ;.B-metre
wide talug,from thz base of the dam. Its upper end 15 three mtrea
lowexr than, the river bed and has a width of 8.6 metres from *bhe base of-
the. da.m’ : I’c then slopes upws.rd to the elevation of the river had. At
the end of the slope, the first row of dedted 811l is to be constructed
ith.a second row of dented sill at its end. - Both of: these tyo rows of .
eilla have e height of 1.0 metre and width of 2.5 metre Se Under the.
aﬂcond. row ¢f eill steel eheet p:l.les should be d.riven down to 10 mutrea
- below the river 'bed. Downstrea.m from the tal lus ripra.p :!.n w.Lre ca.gea iﬁ'
4o »e placed with a width of 20 metres.

.11. The main body of the dem-18 10 be constructed of cyclopea.n concrete, 1.e.,
1:3t6 concrete wi‘th 30 per cent’ rubble, in order to reduc'- ‘the -o§t of
cona‘truotion.- For the dented 82116 and both faces of the dam wh:!.ch are
contigucus to the flowing water, 1:1-1/2:3 concrete is to be placed in
order to protect it against erosion and to decrease the seep&ge. Cyclo-
peah concrete is alsc to be a.pplied to the pleks. The sl.a‘bs a.nd the
s:lra.ern ‘of the bridge are to .be_ construct ecl of L:2 234 zeinforced conerete.
Drum’ gates, valves for intake end outlet culvarts, 5 and the opere,tins
machinury are otill to be constructed of pteel. On the upstrea:n and
dowhstream ends of the base of the dam, concrete cut-off walls are o
be cast monalithically wlth the dam down to & depli of i’iwa metres into
tha’ rosk.. The bod;{ cf thﬂ aam :.: a ) ‘c‘o br" keyed. a.nto uhe rocks of

nhe two banks Yor three metzsa. .

» slde tunnel ‘16 to be drived thrm.gh ‘the rigut eliff of +he 'gorg
serving &s the outlet of the. resezvolr.'- Thu leng‘h of the tunnel is
about four hundred metres e.n.d an open cut cha.zmel -1.{:‘1 & 1ength of
about 30 metres 1s attached at ea-‘h end. ‘I‘he uross-section of ‘the
tunnel 18 of the horse-shoe type, with & ‘Aiumeter of 10 metres and a
cross-sectional, area .af 82.9 .8Q, metres.. The rate .of discharge during

the maxfmun nood .ie camputed qs followe -
Let # = total head. ‘ '
V= ms-an velm* ty oi‘ t‘ne fa.ow‘.....g water i.. the tunnel.
T = coefficient of £r...ction. Coe
L - lengt:h of the tunnel. o - e
. D = dlameter of the tunnel. . R
Q= diad’mrga of u»» thmt:l. o
JER .. - v..‘.2.. .t P .é PIEER PR . PPN P ey
g=o023 Y2 4 LY Lo X

28 D2 T 2e

2 2
25'= 0,23 ¥ 0. oa_’*oc' "' o 8_”_\’___
570 "T+ o 0.1

= 16 4 m/see.’
Q=164 x 82.9 = 4.360 mV/-‘-'?Pc'
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The lining of the tunnel 15 to be conatructed ot 1:i2:4 conciréte w‘11.'h an
avemge j'.hickness of 30 centimetres._ Downstrean f£rom the’ 'uunnel at the

end ‘of the’ open’ cut, two rows of dentéd 's111s are elso t5 bé tonstructed.

'I‘he tunnel is uned. as a. stream diversion tunnel dur.!.ng -t:.he construction

‘of the’ a.s.m

‘

On aach . of’ the upatream an-{ downstrean Bides' of ‘the ‘dam site, & ‘temporary

‘ cofferdam should be built. The upstream cofferdam has a tcp elevation

of . 448 m.T.D. and a top wid:t,h of 6 metres with a fore slope of 2 to 1
and a back slope or'3 to 1. Benenth the toé of the” fore’ s:l.ope, whish'

;.'L:}.q pa.ved. with . stone, a row of :LO metre ‘steel ‘sheet piling ‘shall be, drj.ven
. ‘,n't;o the river vottom in: ‘order to redm.e seepe.gp. This steel’ sheet *
i pil‘ing should later be’ pulled out and ‘reused under the dented ‘8ills of

‘the energy-diasipation structure of the main dam. In front of the steel
‘sheet pil:!.ne riprap 10 metres wide and tvo metres thic‘k ‘shall be' p deed

) p*‘ev.e‘nt erosion. The top and the back slope of ‘the ‘cofferdan Bhall be
. budlt ‘of rock .and earth £111, The" downstream cofferdam. has. a’ top o

‘€levation of 466 w.T.D. and of theé same type of cénstruction ds thet of
the upstream cofferdam with the exception of the steel shent and the
riprap pr;otecnion. ) ) . o
For the convenience of ccnatruation, a motor roed is .to be 'built frmn the
Eua-i Lai station on the. Eaiping-Su.;man Railway to the dam site, in order
to tz'anaport materials and machineriss. O0ffices’ and tqmpopary camp -
bu.L‘Ldinss and materiel Btore houses-shouid elsc be built at Huai Lai”
Heien and near the dam’site at Tou I:Lns, opposite bank of Kuan ;l‘ing, -

The conatruction of Kuan Ting projeat is e)q:ected to be’ f.mished in
three ywars:

lst’ Iewc--cor-_st*u ticu of notor road, cump uuild.mgs and ‘storénovses’
p*..rchaa:lof chpigqr e :md tocis for conetruction of diversion
tuonel. ’

2nd. Year--Constructicn of cofferdams; excavaticn u.f demedte; construction

- of ‘lower portion of the dam.

3rd Yeer--Canstruction of the upper part of the dam, and. the talus} con-
structior of reinforced concrete b:‘idse, erection of the movable
drum gates. and other atael works.

The land appropriation, the removal of villages and the construction of
qur*mmaing dykes are to ba carried out simultaneously.

The cost estimate of the Kuan Ting-project according to the.pre-war
(1937) price index is as follows: '

Items ) Total Sum
MOtor TOBA .« v & o o o o b o s o o s 4 s e s 4 oo B 80,655
Bridges and 2ulverts8 . .+ . o o o s s 4 0 e 4 0 a4 e e 61,330
Officz bullding and storehouse . « + ¢« ¢ o« o &+ o 4 . 30,100
Outlet tunpels ¢« v 4 c-o v v o v 4 4 v e e e e e 517,890
Temporary cOfferdam . . « + o o« o « « = o & .« 0. s 71,080
Dam and 1ts accessories . « « +« « « ¢« « o« 4 . + . . . 1,788,568
Steel gates and its 8CceSSOTLEE . + « ¢ 4« 4 4 . . W 169,200
Mechanicel equipment . . . . . . . . . ¢ . e e s e 500,000
Construction equipment . . . « « . ¢ ¢ ¢ ¢« ¢ ¢ 4 o 0 250,000
Land appropriation ¢« . 4 . e 4 4 e 4 e b e s e e u e s 594,000
Removal of vAL1AGEES .+ & &+ + o ¢ & « o o o o o o o o o 116,000
Surrounding dlkKe8 . 4 .. . e 4 e 4 4 e e e 0 s e e e 119,600
Overhead eXPenBeB .+« &« « « o & « &+ & & o & o o 6 o o s 396,000
Contingeney .« « « o« v o 4 o o + o o o o » . e . 175,177

Grand Total . . . . $5,470,000
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. 19, . The North China Rivexr COnunis.sion started.- ‘oo build. the motor. roud: sprxeach

‘ 4o the -dam- site-in 193’{, preparatory to the comstruction of ‘the :dlversion

| tunnel 4n 1938 and of the dam'in-1939 to be finished 4in 1940. -The Siho-

i vJa.p war broke out in July:1937,putting a complete stop to the. constructio“

{ . work. = The motor road was suhbsequently demolirhed during the war years.
After V-J day the North China River Commission, re-established in Tientsin,

. petitdoned  the National Conservancy Compisslon to- undertake, the Xuan Ting
project as one-of the principal comservency works in the rea.lm of rellef
vand,reh_ab,l.lﬁ@.tion._ Aftervards, the UNRRA-CINRRA authorities. became interest-

. . -ed.in- the Kuan Ting project for whigh. they promised. to allocate some
meche.nd.cal equipmern* and copstruction materials at thelr Aisposel ag.well
- a8’ .CNC.$10, 000,000,000 and 260 tons of -flour. At the-same time ithe
Ministry of Water Conservancy (successor to the Netlonal Conservancy.
Commission)- requested the BExecutive Yuan to appropriate CNC $30,000,000 000
; &8; the' fixrst disbursement for the engineering expenses .

20. The North China COnaervnncy Bureau established an engineering bureau :Ln
Peiplrg in August 1947,to take charge of the construction of the Kuan,Ting
projesc, Unforbun&tely, due to .the: embargo of UNRRA supplies for, Nerth
. China, the mechapical equipment and construction materials were all
impounded. - The appropriation requested from the Executive.Yuan has never
materdalized.. With CNG-$2,000,000,000 advanced by the Ministry of Water
Conservency,'the enginsering- ’bu;reuu for the constructicon of the Kuan Ting

" project succeeded in bullding the firet stretch of the motor road .
‘appreach to-the dam site with macadam surface from Husl Lal nta.tion. to
_the .left bank.of the ‘Yusn Ting Ho, and in constructing a combined office
and warehouse building at Hual Loi Helen. Materiale for the construction
of. the hridge across the Yung Ting Ho-were purchased, and construgtion
of the.bridge wee soon started. It was expacted that the construction
prosmm would be mueh acczlerated as sock arR the UNRRA-CNRRA equipments
and construstion materials, of vhich tha cmbarge hgd vmeently been lifted,
‘wers ahipped north and the Executive 'Vvav rad made. somg vubstantial |
appropriad.ion for the prcdect. '

- . N

/[Available on loan 4n the CIA Library is a photostat of Kua.n Ting Dam--
Location Plan emd Dam SQct.Lon )

.:_, and -

"LIBRARY SUBJECT & ATEA CODES

. . - .. .SEB'SBEA . - .23.,.._.. P TP S ,-
e N B 623,328 0 o @3Fdles er e e el gt
: 785.3 . . .o B3db oL .

CONFIDENIIAL /US OFFIGIALS ONLY

Approved For Release 2001/09/11 : CIA-RDP80-00809A000500490299-5




